Differences in pharmacogenetics of nicotine and alcohol metabolism: review and recommendations for future research.
Genetic variations in the enzymes involved in alcohol and nicotine metabolism can profoundly affect the rates of metabolism of these drugs, which in turn can influence drug-taking behaviors. The frequency of these genetic variants differs substantially among ethnic groups, resulting in differing genetic influences, or degrees of risk, among different populations. For many of these enzymatic pathways, the genetic variations that affect the rates of metabolism are very different in Asians and Caucasians and may contribute to population differences in alcohol- and tobacco-related behaviors and diseases. Understanding how variations in alcohol- and nicotine-metabolizing enzymes alter these drug responses and behaviors, with special focus on genetic variations, is the subject of this review. Each section describes genetic variations in a particular enzymatic pathway and reviews what is known about population variation and the resulting impact on alcohol- and/or nicotine-related disorders. Each section concludes with some thoughts on future research priorities. Sections 1 and 2 review the primary alcohol- and acetaldehyde-metabolizing enzymes and provide a working model for how the genetic variations in these enzymes may affect alcohol consumption and related disorders. Section 1 focuses on the alcohol and acetaldehyde dehydrogenases, while section 2 focuses on CYP2E1 and its possible role in alcohol and tobacco dependence. Sections 3 and 4 describe enzymes involved in nicotine metabolism, with section 3 focusing on the major nicotine-to-cotinine metabolizing enzyme, CYP2A6, and how genetically differing rates of metabolic inactivation of nicotine alter smoking. Section 4 describes data on the many additional enzymes involved in the metabolism of nicotine and its metabolites and summarizes our current understanding of the influence these enzymes may have on metabolism and addiction in this relatively new research area.